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(54) METHOD OF FILLING IN TRENCH 

(57)Abstract: 

PURPOSE: To make it possible to realize the filling in a trench having a 
high aspect ratio with an insulating film and the flattening of the surface 
with excellent flatness characteristics by using oxygen or nitrogen ions 
as etching species, forming an insulating film, adding rare gas into the 
etching species, and forming the insulating film. 

CONSTITUTION: A trench 12 having a 1-jim depth and 0.46-^m width is 
provided in a silicon substrate 1 1 . Bias ECR and plasma CVD are 
performed on the substrate 1 1. An Si02 film 13 is deposited on the flat 
surface of the substrate 1 1 to a thickness of about 7,000 &angst;. The 
conditions of the CVD are as follows: when 24 SCCM of SiH4 and 40 
SCCM of 02 gas which is to become etching species are made to flow, 
the shoulder part of the trench 1 2 is not chipped; and a over-cut part 
13a is formed at an Si02 film 13. Then, the trench 12 is filled in to the 
depth of about 70% with the Si02 film 13. Then, the conditions of the 
CVD are set as follows: 12 SCCM of SiH4 gas; 20 SCCM of 02 gas; and 
45 SCCM of Ar gas. Si02 is deposited until the Si02 film 13 is flattened. 
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